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(57)Abstract: 

PURPOSE: To provide a debugging function to be 
sufficiently applied to a high speed processor by 
adding the comparatively small number of hardware 
parts to the microprocessor. 
CONSTITUTION: A debugging module 30 taking 
charge of a part of a debugging function is built in the 
microprocessor 10 and connected to a debugging tool 
60 arranged on the outside of the processor 10. In a 
debugging mode, a processor core 20 in the 
processor 10 accesses and executes a monitor 
program stored in the tool 60 through the module 30. 
During the execution of a user program by the core 
20 in a normal mode/the module 30 acquires trace 
information, sends the information to the tool 60 and 
executes processing relating to a brake point. 
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(57) 

[»*3Sl UT(D (a) fei^l (d) frrtttU fcm 
( a ) MEx^ y £ l^j^^^gDgnjg^lEg: 

fc'V ; 

(b) jjyEgVjy ^-A^t^^^y ±.<D*:—* 

(c) /n- K^^iyy u-^^ > hSrg-tfJ— -»Vp 



WEA**^*»&^»iB^^^o^o*y**«ilCM»a 



(2) 



127 5 2 59 2-^ 



flftEHBrti(HF*fe, «rEfcW»*©ME^-*«:tfrE-* 

t Lfcr t a*-*- s n t £&mt-i-z>^'( 

m J E >f * d ^ n ir y V 1 ?' < y # V — / ^ t <o IH <z> « # 

[0 0 0 1 ] 
[0 0 0 2] 

9 0 tmffc-fZtzZXDi/V TA->f >^-7x- *8 0£ 

LT*3<o ^^o/otytlOll, -(O^n^^n 
^7 ^4 1 ^ribii:^: irtcj; «9 , 1/O50, ;>< * y 
40, Uy^^ 1 ll:7^t^f^ e ^bl-y^b^^ 

[0 0 0 3] H2l:«*«2Sr^t 0 a-f^-y y h 



A 7 0±<7)W ^ p^nir^i^ 1 0 

/H 0 0 tCOii«l^^i?*^y T/U>< V^ — 7m 

/p ^7 AcdH?t£: — B^f^.ll: L> Uv>7^ 1 1 l-T ^ ir 

0^1 /0 5 0lCT^irxi-5o £<bl-> K*^T 
7'u-^^yh^ y7h^x7^L 

yt°a-^ 9 0IC^-C^^l/^i:^#^c7)T% t^s* 

h =a > — ? 9 0 /^Hft?-e£ 6r-^i^:» 
[0 0 0 4] 13 \zV£&m 3 ft*#J 3 

*fctt*S3»»;:U w^SP^lc^^^^^— ;H loco:/ 

y i 3 o«c»ttsnxvv5^-^^7 , D^7^*:5ifi : -rs 

^tH 0±cOt ? — ^(C7 ^ir* Lfc"9 , I /O 50$r7 

^^J: 9l-> 3-— h->^^A±(D^^e]; 4 0 

>fy—)V l l 0 ti, h * 'J 1 4 0 

5/ if)\]-v( 9 uy°a-tzyy- I 2 0 ct^p ir y ^ /<*cDt£ 

D-fe-/-^ i i ot*. 7>f^^otyt i o*>e>ri»e> 
[0005] H4[cfi§3fc<saj4£^i- 0 i**W4ii, — W: 

^ Q ^ — y y his*?J* 7 0 _h60-7^ ^ o^nir 

5/1^1 O^^oir s/i^v<^ 9 0 \C S vi/y PT-f?^-? 
1 5 0<D'7v-7&mm.-tZ>Zk\C£V) % 
t«ytl0tO^ ; ty40^I/O5 OtC^i-^T^ir^ 

[0 0 0 6] Bl*^LH4«:rat*TRWLfc« 
[0 0 0 7] 



(3) 
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y , a#7J*&^—^7i*V±Xfeb J £Z>tzib, ^—*f<D 

[0 0 0 8] «FiJ2T1i, v— ^>"fr*W^ o^o 
ir^-T5fci6, y ^ y— t <D%BiWt<ntz#)<Dx2 *? y 
tz 0 %tz. U^^^tOiiJDft^SRitLfc*^ 

[0 0 0 9] »*«3"CI1 •= L — W-^S' h_b<E>-e-< 

[ooio] wi4m h ^{ifflirii 
[0011] 



[0 0 12] fie*OT2<OBajSSr»*i-6/t«)li, *«w 

^•U, 1 /OI^T^ir^1-So 
[0 0 13] V£&m3<D?$M*nmir Ztztblz^ 

7 z>tz#><nu v^^isiB, A-K^r^u 

B, ^^tt^ix^^^coPCtW^^tti^'t-^fc^con 
^y*EBS:W ? V2ya±^^\z^m\^tz 0 ~£tz, 7* 
s<yyy-/Ub<D&Wtnm<D\:°>&-?'< ? PT'Ptyt 

[0 0 14] ttSE«4«)HjHfc»«fci-6^:«)l-, #3SW 

B, Rt/jtff*nfc**<OPC««*U*-rSfc«>^ci 
S^s^IhJB * p^n-feytCrttU. 
[0 0 15] 

[Hftffl] EJLTI-Hffi«rfflv^r*«W«:T Kt'* 3 2 if 
•;K 7*— ^^<^3 2 try h^^o-fey-^aTSrrtjKi" 

[0 0 16] <f/<y^fi»4#«lffl>B5|:* 

0, /^mo, i /o 5 o^^t^/S^n^o -^-<^d 

a.-yu3 O^bWfiKSixSo /Pt5/f37 2 0lt 7 
Pt>7t^^2 0^/MT, ^'J40^1/O50^ 

P72 0I1 F^aST'/^y — * 1 5 <trt§P 

ynir 1 6'l:J;ot, 0 

6 0 t^8t$KTl^ B 

[0 0 17] <HfT^e- K^>f/<5'^yAfAi: 
li > ^-.^^ ~y*xi y*^ <UfcM'lf Ltv^Sr^^y ^ ^6 — K 

[0 0 18] (^<y^— KcOffcPJI] ynir^^f-^T 
2 0(:fcPT, 7-V<y^i?iJ^k fcSVMi^y ^y "fe ^ 



(4) 
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i^lt^^y?]) ir y b<D^<^ 9*7 K^^^ n -v ? -y>7 p Lv 

5o ^^o^^m ^^ty, i/o. RTiisis 

[0 0 19] [y— ^/w^— KOfft^] r/wt— K 
* 7 1 (IP C (program counter) ffg^fcti;^ £*1 £ o 7* 

[0020] <^s<y?^^~-^<Dmm<Dwms&w> 

[0021] {i/VT;^~?'<*mm(nm.w) yyr 
cor Ku^^a^r^-t^ Ltv^^li, tf'iyrm 

#;b*x£ 0 ~*Ui<fc 9 , -=e~;m, a.— 
*xA±<7);*^y ^ I /Ot>7^1r^T*#£ 0 

sit t>r-#5o 

[0 0 2 2] [PCh^MoRW PChu-^ 

— *1-£«tfi£T:fc3 0 ^P-fe!yt372 0^ J t!l4 0 
l(Oa-f /7^^^ff Lt^o t #11, Z<DPC 
h l/-7«fStrta7^y^y^-7i-^ 1 5— aj 



[0 0 2 3] ( h h y #«figtf)sft013 hU~^h 

K^yi/-^ &0'7*Pi:^t/^ h * b y #<72 
3 ^7Ku^hU-^hy^«l«l^ ^ 

u -tnb^— aufc^ii. h u--* h y ;*W3S£Lfc 

So T^7K^hi/-^hy^«ilt ^ots/t 
^72 0#rtSfflx'<y *V >^-7x-7|:ffi^f6f 

— ^7 t-t*r Ku-^flMS^ 7^5/^a^3o 

^nb^-aifcNPli, M'— ^ H y ^sjB^Lfc^fc 

fc^MBT^IX ^>f — 7* — * 7 1 ^lt7^"^ 

■t*uv<x h u— * h y #mm*. -f^zy-v^r 2 0 

:^»f^<7^ v*— 73:— * 7 i^lt7^ 
y^-/U6 0-Hsig1-<5 wallet ot, M^tL5 0 
[0 0 2 4] 0^- K^77 , U-^iWffi 
K^x7yi/-^KCIt ^7K^u-^ -r 

3i»sfc6 e ft*7K^y^^«ffilt /oty 
t^72 OJ^rtSftT^jx^-f y^-7x-^{I^t6 
fft<£Hfr7 KUvX-^fltSr, ^>/a-;V3 0 F*9<0 

i/^^!:^$nti^7 Kt"*<^!<i:Jfc$fcU *r*x 
f^y^j^/pi?5/f=«7 2 0 

^U-^llt ypt^fP7 2 0^W7/<>'^Y 

t5/tp72o^yp-ir ^-^^^(rtB^i-^x— ^ 

^/ptyt372 0^*tSI<!:li«tot, 

[0 0 2 5] (y7h^7^i/-^ii^) 
h^7yu-^«lt 7 P Ptyt372 0^V7h 
r> ai r y u - ^ ^ Sr ^ tf -T 6 - 1 1 1 J: «9 x y 

t>(7)T'^^)o micJ:^, 7 f /<^^— 



(5) 
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[0026] iT'^y?m&?>-mm<D8Lm ^<y^p\ 

*:«£-r*flMB-T?*>3. ?*'< y if*- 

[ 0 0 2 7 ] [7^ 7 ^ y ir y h«S^HM) y if 

/<y^y-fey h<£>-<^^T Ki/^^b^o Vy^(D^n 

[0 0 2 8] [-^^^WflBOlttW] RJS 

fc. 9 , 7*/<y?*t— K + 9* y "fey h^r-^^^ Lfc 

[0 0 2 9] <7 ? x<^^ i e^3.— /wo;£M8f*<^f£*fltfc 
W>&K7*^y ^*^3.«-/U3 0 !:opt, $ e>t£f£L 

[0 0 3 0] HeCr^y^^^-^S O^W^p 
yi?&7r^ 0 ^^^^-^3 OCite, — 

1, P C h U — ^(hIS§3 2 , 
^nir yfrs<x? V— ^1hI^3 3, y!)7/^^^ 
05S34, l/^^0?&3 5, — *|5] 

»j^IhiB3 7a*Kit&;h/r^*. 

[0 0 3 1] PC h U — ^{hISS 3 2^, ^Dtytar 
2 0 kfoWf^yif^ V^-:7xi — 7> 1 5"C?»*Sh-C 

[0032] ffo^/T*— *r F>^yu-^@^3 1 
* l 5t«$ix-Ct^. ^Dtyt3720HHiA 

7t=>72 o->#^r Ku^yu-^i5iJMg*t§p 

h y ^s»iLfc:tSrPC h w-*Ie1K3 2 ^it*a-f 

[0 0 3 3] 7 p Ptyf372 07^bfcb2j£*x3 

f-^7Ki/^^A^Jl, coffin uv^^^lel^ 3 5rt 

(2\ hy^^Lf::^^PCM/-^[HllfS3 2-«I 

*a-r£ e TV— ^fci* h u— * h y #*>ttffltt, ^ 



[0 0 3 4] yv-t : yy-'<x7l'—?\s\1S3 3(3, 
/Pt^t/<^ 1 6^lt, 7 p oir^if^T2 0 fc« 

(3, MiW^L^I^PChl ^0^3 2^11 

[0 0 3 5] v-y T/l-=e^^/<^lH]^3 4(2, ft^yn 
1 6 ^Lt/nt5/f37 2 0 £SS«£ 
ix, ^o-fe^ta72 0^7 f /<y^-;i'6 0±O^ 

[00 3 6] U^;**[p]g§3 5 13, 7*>><:y ^Ev^ — /u 
6 fcrtB^^y ^ y^-7x-^ l 5 (aoT/nt 

y ^S/a- /^3 0 P^cO^SSrg^^n-tr yiJ-sT 2 0^ 

[0 0 3 7 ] >? — 7 ^ — 3 6 ti, y*'<y 

^ya-/U3OrtOPCM/-^02&3 2, y!)7^ 
^^.^/<^[H3gg 3 4 , /Ptyt372 0t7^y^^ 

[ 0 0 3 8 ] ^J1[H]*§3 7{£, yJ?m-%CLK%tt 

[0 0 3 9] <r-*'<y yy—/ua>±»m&<D&WSL9i> 
/l/6 0Clt ilff y^-7j-7 6 2 0, =r ^ h u — 

^ 6 3 0, y *y 6 4 0, ^^^y^eHy^- 

7x-^6 5 0, h U — ^> ^- H>^- 7x- ^66 
0, h ^ y 6 7 0, v > r3 > h a— /U 6 8 0, 
M^-y^ h^y^-7x-^6 9 O^ltbhX^ 

[0 0 4 0] iiff — 7x1 — ^6 2 0(±*^ h 

fx.-? k<nmit ^hn-76 3 0il ii 

if ^ V? — 7x- ^6 2 0 LT^^F^yfa- 

i^^il-To ^e^y^ey 6 4 0{±, ^^^/d ^7A^ 

^eHv^-7x-^ 6 5 0(j:, — Fy^ 
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fA7 0frb<D\K&mZ3:(Dm%'&*-9**V 6 4 0[: 

d — 7 6 3 OS^-f^"^^ h_hcD-v^ ^ P^air 

y 6 7 Cm-^ — if* — hi/^-ri, 7 0_k<D-?4 9 o 
/ut^f 1 0^fbi£<b*xT< ^PClt^te^S?;: 

ab(D^^]) XhZ> Q h u— *;*^y >r — ;7^ — ^ 6 

6 0lt 7 h V^T A 7 0 ^ d ^ 

n-ir y^l 0 bixT < 3 P Ctff$&£ b U^*^ ^ 

y 6 7 0(:Mt^)o 3^Fa-76 3 0^f)O 

^^p/Dir ryi^^btiT < 6 P cW«o*MA*«5 

— i^yiry MB PRESET* if > i*<£>«jK7*f > 
COm/£VDD^ A^J U >/#liAff -^-DINT* <h 7*/* y ? 

])-£y Mf-5H)RESET*£^— if 9—>fy h^fA7 0 

[0 0 4 1] < s f'^y? y y— J\s-~^<< 9 n^uir y ifR8 
nir y^t^<D4 — 7 ^ — *ff -^{i, 4«t'2 O^T* 

[0 0 4 2] ^<y^i/a-^3 0 tJ s '<V?y—'l' 



1. 


DCLK 




2. 


DRESET 


A*J 


3-5. 


PCST(2:0) 




6. 


SDAO / TPC 




7. 


SDI / DINT 


A*> 


8. 


DBGE 


A^ 



[0 0 4 3) f^7^7-/V6 0*ffl-CI±<CV^3d«, TIG 

9. RESET : ffl^J 

10. VDD : fcfcj*) 

[0 0 4 4] £6iw> I0*co^7 V Ki»4:S^tt-t*^o 
11-20. GND : ^7>K 

[0 0 4 5] 

(l)DCLK (Debug clock) : tU^MS^ 

y 6 0 ^ p y ^ Hi A tfe 5e v^yr/u 

- pc F u— x-Y >9 ~y z^—^(d\b^(D9 



[0 0 4 6 ] (2) DRESET* (Debug reset) : A^JB^ 

DRESET*#Tif- hStlSt, ICE^e^a— /UltDJUIflS* 
4X5 (DBGEKIiMBSffO o rV^^^6 0Ml 

[0 0 4 7] 

(3)PCST(2:0) (PC trace status) : ttitliffi^ 
co^- K«rW*i"5. ^TOfC, r <£> 3 tr s> h OPCST 
[0 0 4 8] 

[Si] 

lll(STL) : y<4^y4 >^ h— A* 

llO(JMP) : V^lSlZ: (PCtH^fc^) 

101 (BRT) : »*/i;t^^*4 (PCfflAftL) 

lOO(EXP) : 0!W3S£ KW*fcf9) 

Oll(SEQ) : ^^v-^y^T (l^lTU:t 

OIO(TST) : /M7 P 7'f^F-^M — * b V 
MX 

ooi (tsq) : mn^<D h u- h y ^/m^ 

OOO(DBM) : t=V< y ^^E— K 

[0 0 4 9] (4) DBGE* (Debugger Enable) : A^SS^ 
f^y^y— A- 6 O^Sfc^WM^r^i-o ^AH-f^y 

[0 0 5 0] 7*s<y? % y—A'6 0^^jBt$tLXt^*V^» 
^ (DBGE*ff -i-^^^r U-</UCO»^) dti, yo-fe^if 
372 0 (Dy*s< y V^\^^<9 9 T K l^ll^—if {-8?#C 

-if y-feiy McJ:*9, x^^y^^a— /u««B^«JJ«fb 

^rlS^^-tt^o m^ff-i- (SDA0/TPC, DCLK, PCST 

[2:0]) t^-cw-ot'-^y^^tc^^o 

[0 0 5 1 ] 7*y<y^y—/U6 0&mWi£tlX\,^Z>&flZ 
its / d t ^ 1 3 7 2 0 <Dr y ^ij^^ 7 K 
{i^-if{l^$ix-C^^^^^^#ffl^igc{C^5o 



(7) 



12752592^ 



[0 0 5 2] (5)SDA0/TPC (Serial Data and address o 
utput/Target PC) : fcrj^ift^ 

l^^t'>y T/^T^ttS^i"5Si L SDA0(Serial Data and A 
ddress Output) £ IT, ^n^nt s/t^i- 

iPTPC (Target PC) & UtittSo 
[0 0 5 3] SDAO£ LTOttflp 

II, y — KWPtt, hf^f (p — W</1^) % A2-A 

19, RD, WR, BE0-BE3 o 7^M#ll> r-tf^h (o — 

U-</U) , A2-A19, RD, WR, BE0-BE3, D0-D31-Cfc6 o 
[0 0 5 4] TPC£ L"t<£>»fE 

hTKw^n Tffir Ku*A[2]a»&Jb«tr ku*a[3 

l]^T-Hl(CtB^$nSo 

[0 0 5 5] (6)SDI/DINT* (Serial Data Input/Debug 
Interrupt) : A^/ST* (^7^/1^) 

— K + li^y 7/l/r- ^A^i^T-SDI (Serial 

Data input) £ LT> * £ / — *vWE— K4 , ti^< 5> ^ 
#I32^^DINT* (Debug Interrupt) t LtilH^o 

[0 0 5 6] SDI£ LTCDlbfF 

I*, y — KB*!***— h tfy h (o— U-<;U) , D[0]-D 
[3l]T*£>£ 0 7-<hB#(i^Tt>h (n — <>>U) fftt 
A^-T6o 
[0 0 5 7 ] DINT* t LTOif^ 

s> /V 6 0 ^bOr^ y ^fj^^A^JT'fc^o 

[0 0 5 8] (7) RESET* (Reset) : titt^JB^ 

hitai^^y^y-fes/ NiJWtfct^Kf*, r(7)RESE 
T*{f -§-^/n^ U-</U{^^o/i^^T'DRESET*^A^5 1 

[0 0 5 9] (8) VDD (VDD) : 



yy— /W6 0ii, 3.— if y y h y^f^ i o<d<mr 

[0 0 6 0] (9) GND (GND) 
^5/^7-^6 0E8£^— if* — h v^fA 7 0 

Kl»ft««i-5. mbit f/<y^v6 0iifci 
iE(D-(8)ofs^rjjt-ffi:ab, m-%r$<o?n* v—t 

[0 0 6 1] < v-y T/V^~#s<*m&<DUm%LW>m 

So 

[0 0 6 2] (^y7Wi^^^^il«l&) 7^<y 
y^r— K^l::. ^n-fey^ar 2 0 aS-=e~**JB®*££ 
T 3 »£\ is})TJi'*~#'<*\B\%,3 4&frL 

f'^ytfy — ;U6 0±(O^^-y j^r^-fe^SitS. 
[0 0 6 3] yH7^^^/<^^ffll^7^h^^ 
-y 3 ytlj:, s^ur/i^e—* 3 4(i, 7Ku 
'<**iJfflKS-*§\ 7 — * £SDA0ff -5§-(z, It'yMo 
fVTMztitfi-fZo y — K^L— y-Cti, 7K 

^>o y — K^-^W"- *>3 ^"Cli, 7KM, /<^^JWf 
-^SrSDAOff-f-UlttirtU SDnf^b^-^^rl t'^ h 

-5oy y r^{cA^i"5o 

[0 0 6 4] yJ)7M^^/<^lt >^Pir ^if=iT2 
[ 0 0 6 5 ] yyr^-^/^i:fflW?)7K^^ti 

7 F Dtyf3707 KU-^ff -^-(0 A [19: 2] CO 1 8t'> f 

T*£>9, 1M^ bcD^^ey &ffi*T ^-fe^-e^^o 

[0 0 6 6] ^n-fe 3/fn72 0CO/<^T F^^-^WI 
^■BE[3:0]Sr->y m^i"5<OT\ 

fztzL, y!i7/^^^TU 

hC0<t# % BE[3:0]*?5W VT^t"^ -?t£s<<< Yft&to'f 

— *ii^T*&£o' y — Kcoe#ti, ^>r^x^y^<^ 

y — KS*x4t\ 
[0 0 6 7] y r— ^yu^e— K^li, ^e^#fflngJ$^co 
7^MiSS^, y-K«i»*ds^Ki:*So ^^J: 
5 47^1*7^*^^300^ is y 7y^^^/<^(H] 
g§34(i, ^Dtyta720^, /^t^lz-^g^ 
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[0 0 6 8] 0>y T/^^^/<^^f^iH^(D|¥ 

*sbi&^ > m 8 iz > y 7 a^e- ~ ^ ^< * \z m t> h \E\&<owtm 

[0 0 6 9] C^^ir 7t=J7 2 O^^^y y- K4rtf 

(1) /ot^/t^r 2 ofrbtoid£tiz&w&3z<oT 
f>^, y — Kft w*— ^tvy r^w* 

£<> 

(2) f/<y^7-/U6 OF^CO^y T/^—^A^JhISS 
B6 5 1tt:fifcA*U 3fcM»*l-**U 

6 4 oKW^rt-a, 
o) p<^y jft*e>m**ixfcafeM»*o^— *n ->y 

7VUtt5^lH]g§B 6 5 2"CieW»*^aEllfcS4x, SDl£r^l 

(4) 7*^<y^*^3.— ^3 OP^Ov-y 7Vl"A*J[Hl2&A 

3 4 3tt^Jxtt««ai:*»U, 7 P Ptyfn72 

o— m^-fSo 

(5) /P-tyf 3/ 2 o^-^^m^^x— ^^y 

- Kt5o 

[0 0 7 0] (7 9 Ptyf372 OdM^-y h£?T 

(1) ^a-trs/^^r 2 o^btB^^ns^iJff^<^r 
ku^, ^-f mm-, h«<*-y^, x-^^r^y 

T^fctiJjUI&A 3 4 2*«aCM»=SJcaE*L-C, SDAO^b 

(2) f/<y^-;V6 0P^<D'>y T/UA^IhISSB 6 5 

4 oirttj^-r^o 

(3) y 6 4 0^t#iiW»TLfcP), 
i/y T/VtH^[H]S§B 6 5 2T\ SDI13. 1 * n yfffltzll 

(4) 3- — if h i'XT'J* 7 OF^CO-e-f ^ o^n 
ir y-p* 1 0 t^cov-y T^A^JlElSSA 3 4 3 H ^<7)a — 

(5) 7 p ot^t3720ll 7>f hiM ^/^Tt 
6 0 

[0071] <->y r/u-^e^^^<^^-^<i — 

[0 0 7 2] (v^!J7;^x^^(7) y — Fv^^^u- 
— a >] gJ9 (cv-y 7y^^^<^0!J — V***^ 

(l) ^D-feyt = 72 0^s^l|[fflB«i:»t6y 



(2) ^y T/we-~*'<*[h]&&3 4il ^-^^^^co 
y— hV<^*^^— ">a VOi^^Mt^^ SDAOff 

(3) v-y t/^=^^^Ih]K3 4ii, ^pts/t = 7 

2 0<^y — hv^^l — '>3^CttW$^ 7KI/ 
*A[2]-A[i9h (y — KSr^i") RXf'<<< h 

y/MS-^BE[0]*-BE[3]*^r, r. CO Hg"CS DAOff-^H 

-2 5) o 

(4) f/<5/^7-;l/6 

^ — ^ 6 5 0 11 SDAOff -^iCfchWStLfcT Kl/^A[2]-A 
[19], — K£r^i") h«<*—7 

/Mf-^BE[0]*-BE[3]*^r, r COURT*, DCLKlCft£o~C 1 9 

frafeM»*iwSaftu ^-^^^^y 6 4 0(^txtti^ 

(5) ^-^^^eu y^— 5 Ofl 

h<5oD[31]*T*ttl2li-£ (IM */Un + l~n + 3 
2) . 

(6) is}) T/WE-j=.^/<;*[e)B&3 4 11, SDItCn — 

^D[0]-D[31]£rDCLK<D 1 * P s/^ftt^Bc^i&tf (*>f £ 
/l/n+l-n + 32) 0 

(7) T/u^e=*/<*iei&3 4 n ypt^/t37 
2 o<oy — hv^coit^is^-^ri?— h m^ThAytl 

+ 3 3) o 

(8) ^0-^^1^=17 2 0 11 -fey _h<o-r-- 
[0 0 7 3] [->y 7/U^e^^^<^C0 7-< 

(1) ^air 7fP72 0?5^^^lffflffi«l^i-^7 
Dt^t^720[l /nir »>/-^/<^{w7^-fe^i->57 

(2) yy7/^=^^^@?§3 4li, ^t^^^Jgc^CO 
fC = 7 * n yKLK^ LtCL K 2 ft -£§-60 1 ^ 
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(3) 7Vl^E-=*'<*lHl&3 A\%-fuMy^^y 2 

A[2]-A[19], n — l^/l* h^^i") \ /<*f h-f * 

— 7 M% -*§-BE [0] *-BE[3] 7 A Y -r — * DOUT [0] -DOU 

T[31]^r. r COHlT'SDAOjf -^-(ZC L K 2if ^-(O 1 ^ p y 
?ffl<$o&t)-fZ> (1M^3~57) 0 

(4) f^'7^7-/U6 O^^-tri^^^ 

— * 6 5 Oil, SDAOif ^-(wtti^^n^T KU*A[2]-A 

[19], /»r i^</u (y-K£^i") , h-f*— ^ 

ft ^-BE [0] *-BE [3] *&l>*^ b ^ DOUT [0] -DOUT [31 ] 

{c^&u ^^^^ty 6 4 0i:^tTtHM^o 

(5) ^^.^^^ey-o^ — -7oi— ^6 5 011, =c~$ 

(6) v"!J TyU-^^^/^^lHlSSS 4f2, SDII'p — 

(7) /Dt^t=i720!l 7>f h/<^^l/->3 
[0 0 7 4] <PCM^-^0f8>rrT, >fy^u 

A* S ****** Sivt 1^5 r Ki/^RU«^="- KK* 
««i*a*tt*ftSiX"0*6T Ki/^SM^3- Kco- 

[0 0 7 51 PChU-^IIlt &<D2fI$lGQ h 

• y T >W 4 u Y *^e— K 

Z-<d^— KT'd, ^Dt^t=»720coHtT(iSi:yr 

<otti*a*BM&S;ix6. 

= 7 2 0 7^7 ^ jh Sit5 0 wixtzj: 



^>-^V Y*s* > s-fib9—¥y Y PCI2 

[0 0 7 6] PC hU— *EIB3 21*, ^o-fey^aT 
2 0^e>WT^(S#*A*i-S o 

/Dtj/t372 0^5'^-Kt^ y— ^/U^ 
• 3 0tV hCO* — hPC[3l:0]«# 

Yi?V^7tfMft&ft,tiZ tSr^t, 
[0077] PC h ^0^3 2li, PC hi/ 

r 2 o— ta^ii-So 

Is— X*r— K<Z>B#, 7*Dtyt372.0^7'7^>' 
32(1, ^y^L^^h^^^-y^hPC^tti 

Lrv^0#(c^(^>r yv 

[0 0 7 8] PChu-7>0^3 2lj:, fffr*/-7*— 

1 ^^Pir ,yl7-yu-^lHlSfS3 3 

[ 0 0 7 9] PChi/-^(5]^3 2lt K 
0||:ypt7f372 0^ffi73f6 PC h I' — *«« 
4r, lt'j/h^PCHi^ (TPCff-^-) 3fs/h^ 
^-^^if-§- (PCST[2:0]{f Cttr^^^ 
6 0-^tl, o JWTtwPCST[2:0] tTPCff^lwOV^Ttt 

[0 0 8 0] [PCST[2:0]) ^^p^^SC, ^^^^ 
fT^®^PCST[2:0](I|±S7^i-5o TtCCOtfte^ T'li, "0"(1 
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• 111 (STL) :/<>f h^/U 
fritz r <b£r^i~ 0 

VlloaMP):^/^^^^^: (PCtH^jfo«9) 
^^)ci:^»ft^^, ^t^^^rW^TL, TP 

• l0l(BRT):#H£/^-Y y"f^.iL (PCdW«£L) 

a*, TPcm-^t-^<5o^— y s/ k^* (#te, 

• lOO(EXP):0iJ^£ (W^^O^- KB^^ 1 ?) 
tfW/^£L*:C £ ^tf-To [sJBt^TPCff flW-^ 

tTyhfcO, T{icode(0)75^code(l) s code (2) CO HI T'T 

[0 0 8 1] 

0l]fl><O«g[ ^^7K^ code 

y-tryKNmi BFC0_0000 (100) 4 

UTLB(BEV=0) 8000.0000 (000) 0 

UTLB(BEV=l) BFC0_0100 (110) 6 

-t<Z>ffli(BEV=0) 8000.0080 (001) 1 

^<Offil(BEV=l) BFC0.0180 (ill) 7 

:;t\ bevj*i^;*^©&3 5ftcofo5 u^^^co 
lt'yhtfcD, -t^ecioT, mftt&mn^? ?r 

[0 0 8 2] ■ Oll(SEQ) : v— ^>'>^/U^T ( 

#tt<^tT(JMP,BRT)J^fl^ fcSVMi-M' — 
^ ^ffl*5l*(TSQ)<D*^ttlB-c, A*a s *ffSix 

• 010(TST) /UB#<7) h L * h y # 



?7 h 



• ooi (tsq) : nftm<n v u—x h y ^/tB^ 

• 000 (DBM) :y*'<-y V 

[TPC] #H£fft<£\ ^y^w^-yyh7K^ 
£fcH2j1- -Cfcfco PCST[2:0]illl0(JMP)^ffi^S 

£ 0 hT KU^Ii, TfiA(2)^^b 1 ^ o 

lwttl^Stl6 0 PCST[2:0]II, 100 (EXP) rt>f±i ^ $ tltz 9 



=1— Ktt, Ttecode(0)7^tb 1 ^ p s/^ttliffi^i-rSo 
[0 0 8 3] TPC«#l-«toT, 1 tfy h'>y7;K^ 

-jf y Y7 Y\s*&titfrtZ>tL$>, m<o&t&i?*>-74li 
[0084] (1) hu-^-K^yr^^A*- 

(2) h K^s#y 7^>f^- K-e«>s» 

y^MtS^:, hPCtH**»T 
-T 5 * t/D ir yfn7 <ZVM ^7 >f >-«yi£ff it U 

37^v^7^ v&ji&sbbu mtzt£«oy<>< I*-? 
bi?^^7co?—yy hPccotti^^Hfe-r^o 

(3) ^-^5/ hPCtb^ t t J ^^^^L/'i < i:#ti, 

(4) ^-yyhpcai**!:, 3R^>f^h^ 

[0 0 8 5] W:PC hV- ^com^0iJ$rll$:ffl^Tffi 
[0 0 8 6] («1) MA^PCH/-^ 

nil 1 cma^pc h is—*mt)(nm*:^-f 0 mi) 

til* LT^4l^t*, PCST[2:0](rjMP=i— KSrttJ^ L. 

U$^J^bner*(L PCST[2:0]|rSEQ3— K^m^1-^o 2 
#@CO^llS^c3iCO^fe^^bne(iy-r hyt^t 

COT% TPCIl^-y y hPCfctb*L*V\ PCST[2:0](C 
li % BRT=i — KSrW^i-So 

[0 0 8 7] (W2) >f h^y^OP 
C h 1^—^ 
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PCST[2:0](CJMP^— K^m^U, TPClI*-^;/ 

{1, PCST[2:0]tCSEQ=3- K^tb^)-t6o 2#gC0-T>-^ 

^-V>-^^CO^~y^ h P COffi^^lkLT, jr2 
HPC£TPC-i±i*>-f 3 0 PCST[2:0][II3:JMP 

[0 0 8 8) (#J3) M^^^fV^ F^f^A 
<£CQP C h \s — ^ 

0 1 SIltf'J^-T h^^/#^PC h u 

0y*W*3g£-*-5 PCST [2 :0]l;iEXP = — K*W/JU TP 
#«tffr4H>ne"eii, PCST[2:0]HSEQ^— Y*\ti1l1rZ> 0 
P C&rTPC— U PCST[2:0]Htl>_ JMP^ — Kfctti^ 
[0 0 8 9] («4) f^S'^WM^^PC^Iil^ 
(Hi 4H7 ? /<y^W^36*B*OPCST[2:0](DmA^^ S 

— Kl:A5c r PC h ^[h]S§3 2f3PCST 
[2:0]ttJAtrDBM3- KSrttWrTS. ^yhPC*U 
LX^fo^b # I*, 7^ * Lfc«H*<£>|g 

^tfci:flfi^^*"Ccopc h ix— ^ttr«sdsai*Six 

[0 0 9 0] (PJ5) r^y^M^CPC^^ 

gll5l:7/<7^J«»i:, ^— ^yhPCSrffl* 
UXl^a^PCST[2:0]ffi*^>r ^ V^Sr^-To * — 

6 0 ^-y^FPCtttl^Ltl^rait PCST[2:0](I 
l*STL#f±i*j£*x5o 

[0091] t^**^— K^^y-^^^e— 

K^co^ne^copc h u— ^ 

01 6llx/<^^- K^bOtS#B#OPCST[2:0](7)tb 
ft-e^/^y^*— Ki:lt6 0 DERETtft^m^&fD 

ft*j&»6>y— -^/u*— KKfcO* pc h u~*^*r3!j(i 
^6 0 



[0 0 9 2] < h U — * h U #Of^ffcl^>PCST[2:0] 

it #^ co h ^ h y #(oatl^^rov^T^i~5o ^ 

[2:0] lift;/} £*i6 0 

(1) ^<DB#lZ^^3i<0^ll$^^'bU<li^-V>'7 P ^ 

mcio^ttt hu-^ h y#a*36£LfcltJxtf, PC 
ST[2:0]tIliJMP, BRT\ EXP =■ — K# ttl^J $ tl5 lift?*) 
5 0 (l) i:W:M/-^hy*#8tLr 
tPCST[2:0]^Hi/3liaC{k-ti:i*«w«S*ix, S&(£> 

(2) (3) G0>5r-;*T\ M-^hy^W 

(2) ^BSlI/^^'f j.— ;H,T^5i& 

mrioPttt h u-x h y #asjg£L*ttixtf* pc 

ST[2:0](II± N STL = — K3ft*ffl**ix6tti*"C*>5. ^ 

(2) M/-7hy«4f^h PCST[2: 

(3) (1) &t>* (2) »*<B»fi\ 

::i:fct^l)l h x h y #a«*£Lfci*;lxii, pc 

ST[2:0]JZIiSEQ3— K^UU* T'fc^o 
(3) M/^hy»^f^^ PCST[2: 

[0 0 9 3] eJLTJ-*R<0«Sr«E»BI^-C^1-. 
[0 0 9 4 ] («1) hU- XMJ^»] 
[23 1 7 {i, ii^co^^r^Hl^^tT^^ h ^ h y 

[0 0 9 5] «W2) W^Hg^A^SIfT**!. h 

in i 8 ii, CT^^^utT*^ h x h y ^IS* 

y ^ T'liPCST [2 : 0] «#(Z«5MB^ ^ " KEXP* ffi^ 
L> n y ^T* M/- * h y tf<D^— KSrU^i" 

[0 0 9 6] («3) >fyy>ri/^h^^ft*3lfT 

d l 9 ii, h it* ^^^r^-Htt+li h u~ 

jr2«rj«?* JI h u-^ h D WJttLfc 
jr2ifl&nft<0* u ^^-C(iPCST[2:0]ff-^(Iv : ^> 

[ 0 0 9 7 ] < hU-^^^y^>^-7x-^[H]^(?) 
RW>0 2OC, 7^y^-^6 0tohu-^^* 
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V4 >-?-7^ — X 6 6 0 t b 6 7 0 CDtH 

[0 0 9 8] fy<y^^a-^6 0 ^ btH^ £ fr/cTP 
C&WCST[2:0]I1, h U— * 6 6 3 £ri§ 

LT h U-^^-t !i 6 7 O^f tiA^n^o Z(D$tf(DT 

*&StL6o PCST[2:0]li h — * h y #x =>-^6 6 4 

'^!)3>ho — A'lslES 6 6 1 — Ex. h T K 

ft^te, M — * h y tfx^ — ^6 6 4(^tB^S*{^^ 
<5v *T h U— * ^U^yhn — yu(H]?§ 6 6 1 tffff£ 

[0 0 9 9] ^yFD-76 30^M/^^!i 67 

v^ldT KU-^^SLX h l/-^^^y ^> ho-/u 
lslK6 6 Key — Vm#&tti1rt, t-^^^Fd- 
77- * 6 6 7K*#&3;ft£<0-C\ r;ft,£Sc 

[0100] 3yhD~76 3 0^hl/^^!J67 

o— x— *£S#£tf*&f;ili, 3yhD- 7 7K^ 
Uy^^ 6 6 7 Jex — h U—X**r]) 3 > 
[0101] <(S«JMI*ft;<o»«B»W>ia2 IK, x 

[0 10 2] 7^y^7-/«lR$nTP!i^i^, 
4, PC h U— ^IelK3 2(^il, *lft<fc 

[0 10 3] T ^ ^<^^y-/^^^^i^TV^^l^^T' 
^/-r— *T Ku^u— ^[e]?&3 1 , i/o-fr* 
:/u-*I5]fc 3 3RU*W^**IhIB3 SUlttMI 

[0104] <7'<y?*V=i.—juy)Mitm&<num® t 

[0 10 5] fy<y /^SMtSnt^fet^ 

;i(iDBGE*^^N-r ^/n:45o-c, a-—- 9 s y -try m* 

h<**U 7^7^va-/U3 0«i^il5c 
[0 10 6] yu*5««Six-C^*v^»-fr-C 



.-/H*^»^LTL*V\ ^.t7f37 2 0— 91 
^ £ E# U fc -9 i" 3 *im&& fc6 0 -Mt 
&Wi£iXX^t£^<nX\ T'^yfy-ty h (DRESET*) iH 

[0107] m\L, 7*'<yyy—/\?tfmiti£tix\,*z>m 

^Clii, DBGE*7^n2 — l/^/K:/£6(DT% a-— 9* y -fey 

[0 10 8] rcD»m*, a-f yir^b^ttCM^ 

La- y y -fey FX'7^7^^a-;l/3 0**&Jftlfc$ 
HTLI 5 #Jxtf h h y tf^rtSfc^W* 

[0109] ®^7^>^coy-fX^^^HT^^ 
^^a-^ift^RiffLTLtoti^-Ct, t-V< 

V s y< y y -tr 3/ h (DRESET*) T'^^ib"C# 
v\ 

[0 110] 

[0111] a*«urjt-<T, »oj:9*s»***#6 
[0112] fse*«2UJt^<T, &<oj: 5*j»***»e> 

l^i^. -r-f ^ u/pir 7t(^^t:iii)0^67/<7^ 
<Dtztb<Dvity ?\B\3&fim*¥-X1hZ> 0 

fc46, iip a pO-7^f ^ d / p t 7 1 T'l- y ^ ^ ^ & $ 
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-tz>^tx\ ^nir yV^Tfc&mxmm®?&fcmtez> 

[0 113] ^WS\Zit^X, frVXoKvh&tmb 
[0 114] ^^'J4(lit-<T, &<0<fc ?t£$]%kfimb 

[msco^m^ia^] 

[m 1 ] t£*e»j 1 <Dffif&*:^i-m P 

[in 3] u&m3<Dffif&z^-tm 0 

[i4] ^^'j4(D^^^7r:-r|ll 0 

[is] ^0^cD-^^jcotM^^"rn]c 

[HI 7] ^^CO-^^J^^xV<^^^-/UCOf|S|^^ 

lias] ^^i^^^y T/^^^y<^{ir^ 

[ni9] *m<D—ni&m^<Di/yT/i'*^?s<x<D7'< 
[Hi 0] *m<d— mifemcptDisy r s<*<n=7 
mil] *m<D-mmmztertz>ttv&&^<DPc bu 
mi 2] ^mcD-^m^ztertz^ h^-v 

[IDl 3] ^cO-^te0-«j{Z^(t6^J^^^ 



y^-y — h c 

[Uli 4] ^(^-^BS^JiribMtSx^y^i^^ 
WCST[2:0](7)tH^^-f ^ ^ i/C0^J^7^-f ? ^ ^ >^ 
■V— Ho 

[015] *BC0-*lt«H*5l^r, r/<**WM8£ 
b P C^tU^I LT^5»*<OPCST[2:0]ta 
**>T S > if ^Tf^iT ^ ^ % bo 
[Hi 6] ^JKo-jSHSffllcfeJtS^^y^— K*»b 

<oa[»B#(DPcsT[2:o]^a^^>r s S V 

Ho 

[HI l 7 ] iMtoA^SrW&SSff^O h 

m 1 8 ] M*H6£A**fT«fl;: h h y 

[119] <Y ^ hv^-V V^^tT*^ h U— 

X h y #riS3S£Lfc»^0)ey<&*>r ;V^ft - h 0 

[§2i] to< 5/ ~~*ft<Dmmm£W<DMj&* 

1 0 : -^-f ^ n^nir ^*y-' 

1 5 : W&=r'<v>f4 >?-y ~ — x 

1 6 : [*9£|5:/cHr ^-^/^ 

2 0 : ^oir yfnT 

3 0 : r^^^y^-^ 
3 1 : ^/^~?T 

3 2 : P C h 1— *Ih3&£ 

3 3 : ^"n-ir y-y-/^^U-^(H3^ 

3 4 : T/1-*~*'<X\b11& 

3 5 : U-v***[eI*§ 

3 6 : fl^fflW y$ — y — ^\B\^ 

3 7 : &m\B\& 

3 8 : mmms*>< 

4 0 : ^ y 

5 0:1 /O 

6 0 : 7*'<y A* 

7 0 : ^-f^-y-^ hy^fi^ 

7 1 : *hgtfT^<;y ^-f y^ — * 

9 0 : ynir <y-y-/<X 

3 4 2: ->y T/UtH^lHl^A 

3 4 3 : v-y T/UA^llHl^A 

6 2 0: iifS ~y iL — ^ 

630 : 

6 4 0: ^e^^^^U 

6 5 0 : ^tn^^^e jj^>^-7x-^ 

6 5 1 : v-y TA-A^lHlS&B 
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6 5 2: v-U 7Mti;ft[EJS&B 

6 6 0 : h U~^p<^e ]} 4 y^-7x-^ 

6 6 1: hU-^^^eU =3 > h ;U[h]£& 

6 6 2 : h U— *T 

6 6 3 : h l**" — — $ is^J^f 

6 6 4 : hU^MJ^f^-^ 



665 : 3y^D^77 W:/;*^ 

6 6 7 : 3 y Fn-7T-^ L^yX^ 

6 7 0 : h U-^^^-ll 

680 : y^^^y ho — ^ 

6 9 0: $ — >fy h^fy^-7x-^ 



[Ell] 
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70 
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40 
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3£ £3:01 
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CLK2 
SDAO 

Isor 
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i C3f : 0) 
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(15) 



S2752592f 



[12] 
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/V 


□ ~ JV 
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[mi o] 



3 70»9CLK 

7 FkJlA C3V.2I : 

ft/ t va-7*<i*. 

BE {3:01* 
WRACK* 

DOUT (31:03 1 



fir«h«*2| 3| 4I---I' 20| 21| 22|---| 2S| 26| 27|---| 57|— I n| n+l| 
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, lH 4] 



i/o 



I 



7Q ty * A* 90" 



7 + 



.150 



[Hi 2) 



CLK 
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PCST 



ZXZX 
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30 



31 f/ty*"?!/!-!!- 




ft*/?- 1 



32 



PC lb - * 



33 



Td tvir 



y u 7 * 1 1 * 



36 



SDAO 



SDI 



fl- 
ap 

-r 
v 

I 

El 

n 



DCLK 



TPC/SDAO 



DINT*/SDI 



JHPPCST 12: 01 
>■ 



&JPDBGE* 



I 



ttffDRESET* 



#*INT [5:0]* 
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